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3I. Introduction
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Becausemostbiochemicalanalytesof interestarenaturallyfoundin complex
matrices,eparationsarenecessarilyanimportantpartoftheiranalysis.Advancesin
microfabricateddeviceshavedemonstratedtheirenormouspotentialforusein
separationsandsubsequentanalysis.Theiradvantagesstemfromthefactthatseparation
efficiencyimproveswithdecreasedsize.Forcapillaryelectrophoresisandrelated
separations,smallerstructuresdissipateheatmoreeffectively.Forchromatographic
separations,decreasedchannelsizeresultsinbettermasstransfer.Eachofthese ffects
resultsinincreasedefficiencyforsmallerdevices.Assumingthatheseparationis
injection-limited(asinhighspeedcases)andthathechannelwidthis equaltothe
injectionlength,theseparationtime,
separationlength,andappliedvoltage
(forCEorsimilarseparations)all
decreaselinearlywithchannelwidth.
Figure1demonstrateshisrelationship
betweensizeandefficiencyandindicates
thatmicro-andnano-separationssy tems
mayofferthepossibilityofbetter,faster
andcheaperanalyses.1
Inadditiontoofferinghigher
efficiencies,miniaturizeddevicespresent
thepossibilityofsinglemolecule
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FigureI.Effect of channelwidthonseparation
parameters.In thisexample, thevelocitiesof thetwo
componentstobeseparatedareassumedtobe5 mmS.I
and4.5mmS.l. Thisplotalsoassumesunitresolution
andthattheaxialextentof theinjectedplug,lin;is equal
to thechannelwidth.~P,Vapp,Lsep,andtseprepresent
respectivelythepressure,appliedvoltage,separation
lengthandseparationtimerequired.
I Jacobson,S.C.;Culbertson,C.T. "Microfluidics:SomeBasics."Inpreparation.
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detection.Scaled-downseparationsystemscouldbeusedbothtoquantifyandto
characterizeindividualanalytemoleculesbasedontheirbehaviorin aspecific
environment.Scalingdownofseparationdevicesreachesalogicalimitatthesizeofthe
moleculesbeingseparated.Forchannelwidthsontheorderofasinglemolecule,the
analysisbeginstoresembler sistivepulsesensing,inwhichindividualparticlesaresized
andcounted.
Resistivepulsesensingreferstomeasurementofachangeincurrentorvoltage
whichoccurswhenaparticleentersacomparably-sizedaperturebetweentwoconducting
solutions.Thismethodhastheadvantagesofbeingsimpleandreadilyminiaturizablefor
incorporationi tomicro-andnanofluidicsystems.Additionally,itdoesnotrequire
taggingofanalytemolecules,yieldsnanometerresolutionandprovidesavarietyof
information,suchasparticlesize,interactionwithporewalls,andconcentration.2,3
Realizationofanon-chipresistivepulsedevicerequiresinterfacingmicrofluidic
channels,reservoirsandconnectionstothenanofluidicanalysischannel(s)fordeliveryof
analyteandbuffersolutions.Well-establishedphotolithographicte hniquescanbeused
toproducefeaturesdowntoapproximately200nm.Severalpossibilitiesexistfor
fabricationofevensmallernanometer-scalefeatures,andadvancesinfabrication
techniquesareofferinganever-wideningrangeofpossibilities.Bothpolycarbonatetrack-
etchmembranes4,5andpolydimethylsiloxanemolding6,7presentattractiveoptionsfor
producingrobust,reproduciblenanopores.
2Nakane,J, Akeson,M., andMarziali,A.; Electrophoresis.2002,23,2592-260l.
3Henriquez,R.R., Ito,T., Sun,L., andCrooks,R.M.; Analyst.2004,129,478-482.
4Jirage,K.B., Hulteen,J.e., andMartin,e.R.; Anal. Chern.1999,71,4913-4918.
5Harrell,e.e., Lee,S.B. andMartin,e.R.; Anal. Chern.2003,75,6861-6867.
6Saleh,a.A. andSohn,L.L.; NanoLetters.2002,3, 37-38.
7Saleh,a.A. andSohn,1.1.;Proc.Natl.Acad.Sci.2003,100,820-824.
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Theprimaryobjectiveofthisresearchwastodeveloplithographictechniquesto
fabricatenanometer-scalechannelsandpores.Thesetechniqueswill beusefulin
developingavarietyofchemicalnalysisystems.Wearecurrentlypursuingelectron
beamlithography(EBL)techniquesforwritingstructuresinpositiveandnegativetone
resiststoremoveorcreatestructures,respectively.EBL ofpositivetoneresistsisusedto
createtwo-dimensionalp tternsinthinchromiumfilmsforsubsequentproductionof
three-dimensionalstructuresfromtwo-dimensionalp tterns.EBL ofnegativetoneresists
hasbeenusedtocreatefeaturesthatcanbeuseddirectlyassensingelementsoras
sacrificiallayersforfurtherdeviceprocessing.Successinrefiningthesefabrication
techniqueswill enableustoproducechemicalsensorswithfeaturesfrom500nmdown
to50nm.
II. Materials andMethods
A. SubstratePreparation
SubstratesforPMMA lithographywerefirstcleanedusingamodifiedRCA
method.Oneinchsquaremicroscopeslideswereheatedinaquaregiafor20minutes,
rinsedinwaterandacetone,sonicated15minutesin3:1acetone:methanol,rinsedin
acetoneanddriedinnitrogen.Thesurfacewasthenhydrolyzedbysoaking20minutesin
sodiumhydroxidesolution.Finally,substrateswererinsedinultrapurewateranddried
withnitrogenpriortometaldeposition.
Aftercleaning,130nmofthermallyevaporatedCrweredepositedonthe
substrates.Forotherexperiments,chromium asksubstrateswerepurchasedfromTelic;
thesefilmsareproducedbyvacuumdepositionIDCsputteringinClass100conditions.
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Aftermetaldeposition,approximately200urnof950kDaPMMA inanisolewas
spin-coatedontothesubstrates,usinga5sspreadcycleat500rpmanda30sspincycle
at4000rpmwitharampof 1000rpm/s.ThePMMA wasthensoftbakedbyplacingthe
substratesona180°Chotplatefor15minutes.
For SU-8 lithography,oneinchsquaresubstrateswerepreparedbyrinsingwith
acetoneandmethanolandthendryingwithnitrogen.For goldcoatedsubstrates,theglass
slideswerethensputter-coatedoproducean80nmthickgoldlayer.ForOmnicoat
treatedsubstrates,0.5mLofOmnicoatwasdispensedontothesubstrates.Aftera5s
spreadcycle,theOmnicoatwasspin-coatedfor30sataspeedof3000rpmandthen
softbakedforoneminuteona200°Chotplate.
SU-82010wasdilutedto25%byvolumeincyclopentanone.Thedilutedresist
wasthenspuntoathicknessofapproximately750urnataspeedof3000rpmfor30s
aftera5sspreadcycle.SU-8substrateswerethensoftbakedforoneminuteat65°Cand
fortwominutesat95°C.Thetemperaturerampwas100°C/hforbothsteps.
B. ElectronBeamLithography (EBL)
PatternsforlithographyweredesignedusingDesignCADsoftware.The
NanometerPatternGenerationSystem(NPGS)wasthenusedtodefinerunfiles
designatingthedoseeachpatternfeaturewouldreceive.ForPMMA, typicaldoseswere
200-800I-LC/cm2forareas,5-25nC/cmfor linesand1-10fC forpoints.For SU-8,typical
doseswere0.5-2I-LC/cm2forareas,0.01-0.05nC/cmfor linesand2-10fC forpoints.
LithographywasperformedusingaLeo1430scanningelectronmicroscope(SEM)with
thescanspeedsetto10.Beforewriting,theelectronbeamwasallowedtowarmupand
stabilizeforatleasthalfanhour.Typically,acceleratingvoltages(EHT)of29kV and25
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kV wereusedforPMMA andSU-8,respectively.Thebeamcurrentwassetto80!lA,
andtheprobecurrentwassettoabout10pA, resultingin a spotsizeof approximately
145.Afterbeamoptimization,probecurrentwasadjustedtoyieldaspecimencurrentof
10pA,asmeasuredinaFaradaycup.
c. Post-processing
Aftere-beamwriting,sampleswereremovedfromtheSEMforfurther
processing.PMMA sampleswereimmediatelydevelopedineither1:1or3:1isopropyl
alcohol:methylisobutylketone(IPA:MIBK) for1-2minutesandthenrinsedin IPA. SU-8
sampleswerepost-exposurebaked(PEB)onahotplateforoneminuteat65°Candthen
forthreeminutesat95°Ctocompletecross-linking.Temperaturerampswere300°C/h
forbothsteps.SU-8sampleswerethendevelopedfor1-2minutesinNanoPGDeveloper
andrinsedwithlPA.
Afterdevelopment,patternswereimagedusingopticalorscanningelectron
microscopy.Somesampleswereprocessedfurther.DevelopedPMMA sampleswere
etchedin50%Cretchantinwaterfor30-60s.Goldetchantwasusedtoremovethe
sputteredgoldusedforSEMimagingbeforethechromiumetchwasperformed.After
etching,theremainingPMMA wasremovedfromthesamplesbyrinsingwithacetone.
EtchedpatternscouldthenbeusedasmasksforUV exposureonadifferent
substrateorasamaskforSU-8spin-coatedontothesampleitself.Fortheformer
experiment,theetchedsamplewasplacedmetalfilmsidedownontoasubstratecoated
withthepositiveUV resistShipleyS1813.Thesubstratewasthenexposedwith
collimatedUV lightusinganOAl maskaligner/exposuresystem.Forthelatter
experiment,neatSU-82010wasspunontothesampleandsoftbakedasdescribedin the
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samplepreparationsection.Thesamplewasthenplacedontheexposuresystemwiththe
SU-8coatingfacingawayfromthelightsourceandexposedfor1-10minutes.Post-
exposurebakeanddevelopmentwerecompleted~sdescribedabove.
Todeterminethetransmissionbehaviorofthepillars,SU-8EBL sampleswere
coatedwiththermallyevaporatedmetal.Approximately10nmof chromiumwas
evaporatedfirstasanadhesionlayer,followedby200nmofaluminum.Thethermal
evaporationprocedureisdirectionalndleavestheverticalsidewallsoftheSU-8
uncoated.TransmissionthroughthesidesoftheSU-8featureswasdeterminedusingan
opticalmicroscope,CCDcamera,ndWinView/32software(RoperScientific).Samples
werethenetchedinCretchantinanattempttoremovethelayerofmetalatopthe
features.Futureprocessingstepswill includeattemptsoremovetheSU-8featureswith
RemoverPG solutiontoleaveaperturesinthemetalfilm.
SomeSU-8featureswereusedasmoldsforpolydimethylsiloxane(PDMS)
features.Inthesecases,a10:1mixtureofPDMS prepolymer:curingagentwaspoured
overtheSU-8featuresandcuredforseveralhoursat70°C.Aftercuring,thePDMSslab
couldbepeeledupforimagingof themoldedfeatures.
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Figure2 summarizesthestepsforPMMA andSU-8lithographyandthevarious
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Figure2.Fabricationstepsfor(a)PMMA and(b)SU-8processing.
III. ResultsandDiscussion
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A. ElectronBeamLithographywithPolymethylmethacrylate
Acceleratingvoltage(EHT)referstothevoltageusedtoaccelerateelectronsfrom
thefilamentintotheSEMsamplechamber.Electronstrikethesample,exposingthe
resistandalsoproducingsecondaryelectronsfromtheresistandfromthesubstrate.
Secondaryelectronsprovidethebulkoftheexposuredoseandincreasetheeffective
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beamdiameterbyaboutennanometers.Additionally,primaryelectronsexperience
small-anglescattering,whichalsoincreasestheeffectivebeamdiameter.Forwardangle
scatteringcanbereducedbyusingahigherEHT, sincethehigherenergyelectronsare
deflectedlessastheypassthroughthesample.8ForPMMA EBL, it isthereforedesirable
tousethehighestpossibleEHT forsharp,well-definedfeatures.Figure3showsimages
of thesamepatternwrittenatEHT valuesof25 kV and29kV,themaximumallowable
voltagefortheinstrumentused.Thehigheracceleratingvoltageproducednoticeably
sharperandnarrowerfeaturesascomparedtothelowerEHT.
Figure3.EffectofEHT onPMMA EBL.Theimagesarescanningelectronmicrographsofholes
inPMMA byapplyingadoseon.5 nC/cm.(a)EHT =25kV.Holediameteris662:!:19nm.(b)
EHT=29kV.Holediameteris268:!:22nm.
ExposedPMMA is developedin amixtureof isopropylalcohol(IPA) and
methylisobutylketone(MIBK).MIBK actsasthedevelopingagent,andtherelative
concentrationof IPA determinesthespeedandsensitivityof resistdevelopment.A 1:1
ratioproducesharsherdevelopmentconditions,resultingin fasterdevelopmentbutlower
contrast.Highercontrastcanbeobtainedbyusinga3:1IPA:MIBK solution.9Figure4
8McCord, M.A. andRooks,M.J. In HandbookofMicrolithography,Micromachining,and
Microfabrication;Rai-Choudhury,P.Ed.;SPIE- TheInternationalSocietyforOpticalEngineeringand
theInstitutionofElectricalEngineers:Bellingham,WA andStevenage,Herts.UK, 1997;Vol. 1,pp157-
160.
9CornellNanoscaleScienceandTechnologyFacility."ResistProcessLibrary."
http://www.cnf.comell.edu/cnf-process- ebtresists.html(accessedApr2005).
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showstheresultsofdevelopingexposedPMMA samplesinvaryingdeveloper
conditions.Fortheconditionsinvestigated,developingfortwominutesin3:1IPA:MIBK
developeryieldedthebestresults,asdeterminedbythesharpnessoftheresulting
features.
..c ;:/' (b) (c)
~ ~~)I
Figure4.Effectofdeveloperconcentrationa ddurationonPMMA patterns.Imageshownareoptical
micrographs.Foreachsample,thesamepatternoffunnelswaswrittenfourtimeswiththedose
receivedincreasingfromtoptobottom.Developmentconditionswereasfollows:(a)1minin 1:1
IPA:MIBK, (b)1minin3:1IPA:MIBK, (c)2minin3:1IPA:MIBK. Scalebarsareeach5 Ilm.
Differentdepositionmethodsforthechromiumlayeronthesubstratewerefound
toaffectheetchingstepduringprocessing.Figure5showsetchedpatternsinthermally
evaporatedchromiumversuspatternsetchedin amask-gradechromiumlayer,whichis
producedbyvacuumdeposition/DCsputteringin aclass100cleanroomenvironment.
(a) (b)
Figure5.EffectofCrfilmdepositiononetchingresults.As inFig.4,thesamepatternwaswrittenfour
timesoneachsamplewithappliedosesof200to500IlC/cm2,increasingfromtoptobottom.The
underlyingsubstratewas(a)130nmthermallyevaporatedchromiumand(b)maskgradechromium.
Imagesareopticalmicrographs;whitescalebarsare5 Ilm.
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Patternsin themask-gradechromiumetchedmorecleanlyandappearedtohavesharper
pointsandedges,probablybecauseofthehigher-quality,moreuniformfilm.
Figure6showsimagesofasinglepatternthroughthevariousprocessingstages
fromdevelopedPMMA toetchedchromiumfilmtodevelopedSU-8structures.The
sampleshownwaswrittenonalayerof thermallyevaporatedchromium.It is hopedthat
usingamask-gradechromiumfilmwill allowforcleaneretchedpatterns,and
consequentlybetterSU-8exposure.Previousresearchasshownthatheheightofthe
polymerizedSU-8featuresi proportionaltothesizeoftheaperturethroughwhichthe
exposingradiationis transmitted.1oIn Figure6,it is evidenthatthenarrowlineresulted
inamuchshorterfeaturethanthewiderfunnelpatterns.Futureplansthereforeinclude
(a) (b)
(c) (d)
Figure6.CompleteprocessingofasinglePMMA sample.(a)DevelopedpatternsinPMMA. (b)Etched
patternsinchromiumfilmafterPMMA removal.(c)PolymerizedSU-8structureproducedbyexposing
thephotoresistthroughtheetchedpattern.(d)ThesameSU-8structureimagedatan810tilt.
10Amarie,D.,Rawlinson,N.D.,Schaich,W.L.,Dragnea,B. andJacobson,S.C.Submitted.
13 331
optimizingtheSU-8exposuredosetoproducetopographyproportionaltothelight
transmittedthroughtheetchedpatterns.
B.ElectronBeamLithographywithSU-8
SU-8isamuchmoresensitiveEBL resisthanPMMA andrequiresexposure
dosesapproximatelytwoordersofmagnitudel ssthanthoseusedforPMMA. Figure7
showsapatterncomposedofseveraladjacentsquaresofvaryingdoseswhichincrease
from0.5to 1.0).lC/cm2.Structureheightincreaseswithincreasingdose.This effecthas
beenseenby othergroupsandcanbeusedtoproducegrayscalestructures.11Features
withupto16distinctlevelsandverticalresolutionofaboutwentynanometershavebeen
producedusingthistechnique.12Futureworkwill focusonwritingsimilargrayscale
featureswhichscaletonanometerdimensions.Thefeaturescouldthenbeusedtomold
PDMSchannels.
Figure7.EffectofexposuredoseonSU-8structures.Imagesarescanningelectronmicrographsof
aseriesofstepsproducedbyvaryingtheexposuredosereceivedbyeachblock.(a)Four? blocks,
receivingdosesof0.5,0.7,0.8and1.0f..lC/cm2fromlefttoright(b)Thesamestructureimagedat
an810withdosesdecreasingfromforegroundtobackground.
11Kudryashov,V., Yuan,X.-C., Cheong,W.-c., andRadhakrishnan,K.; MicroelectronicEng. 2003,67-
68,306-311.
12 Wong,W.H.andPun,E.Y.B.;ProceedingsofSPIE.2001,4345,873-880.
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SU-8EBL wasinvestigatedonavarietyof substrates.Figure8showsthesame
patternwrittenin SU-8 onavarietyof substrates,includingthosewithaconducting
metallayerbelowtheSU-8(aandb)andthosewithout(candd).Substratecomposition
seemedtohavelittleeffectontheresultingstructures,exceptinthecaseof substrates
coatedwithOmnicoat(d).Omnicoatisaproprietarysubstratecoatingmeantfor
increasingadhesionofSU-8tosurfacesandforaidinginresistlift-off(removal).
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Figure8.EffectofsubstrateonSU-8EBL. Imagesarescanningelectronmicrographsofpillars
producedbywritinganarrayof 1/-!mpointsinSU-8onvariousubstrates:(a)80nmsputteredAu,(b)
130nmthermallyevaporatedCr,(c)glass,(d)Onmicoatonglass.
SamplescoatedwithOmnicoathadstructuresthatwerewider,lessresolvedand
sometimesdistorted.Thisresultis consistentwiththoseof similarexperimentsin the
literature.Distortionwaslikelycausedby swellingduringthedevelopmentstep.This
problemcanbeminimizedbyincreasingtheexposuredosageandconsequently
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increasingtheamountof cross-linking.SU-8requiresahigherdosewhenexposedona
substratecoatedwithNorlandOpticalAdhesive61,aUV-curingpolymerusedfor
bondingopticalelements;12thesamemaybetruefor samplescoatedwithOmnicoat.
ThepillarsseeninFigure8willbeusedforadditionalfabricationsteps.Coating
thefeatureswithmetalandsubsequentlyremovingtheSU-8withRemoverPGwill leave
regulararraysofnanometerscaleapertures.Thistechniquewill provideanalternativeto
nanospherelithography,whichproducesrandomlydistributedholesandis limitedin the
aspectratiooftheholesproduced.
C. IsolatingSinglePoresin PolycarbonateTrackEtched(PCTE) Membranes
Figure9.Scanningelectronmicrographofa
PCTE membrane.Poresare100urnin
diameter,andtheporedensityis4x 108pores
percm2.
PreparationofPCTE membranes,
suchastheoneinFigure9,forstochastic
sensingmakesuseofacommercialproduct
thatcanbeusedtocreatenumerousporesof
variablediameterfairlyeasily.One
drawback,however,istherequirementthat
anindividualporebeisolatedbeforeuse.
Specialordermembranes,withapore
densityofabout50porespercm2,havebeenusedtoaidinthisprocess.Insuchacase,
individualporeswereidentifiedbycoatingthemembranewithalayerofsputteredgold
andallowingafluoresceinsolutiontowickthroughtotheotherside.Dyedropletswere
identifiedusingfluorescencemicroscopy,andanindividualporewasisolatedbyusing
tapetocoveradjacentpores.sThemanyadvantagesofusingPCTEmembranesmake
findingamoreefficientandeffectivewayof isolatingsingleporesdesirable.
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PreliminaryinvestigationstothisendhaveincludedsealingPCTEmembranes
betweenPDMSsothatheycouldbeaddressedbyasystemofmicro-ornanochannels.
ResearchersattheUniversityof IllinoishaveshownthataPCTEmembranes aled
betweencrossedchannelsinPDMScantransportanalytemoleculesbetweenthetwo
channels.13Thismethodoesnotisolateasinglepore,butitdoeslimitthenumberof
poresavailablefortransporttothoseintheregionwherethetwochannelscross.EBL
couldbeusedtowriteanarrayofappropriatelysizedaperturesinphotoresistontopofa
PCTEmembrane.Foramembranewithaporedensityof4x 108porespercm2,ahole
560nmindiameterwouldbeexpectedtoisolateasinglepore.If spacingbetweenthe
rowsofthearraywerethesameasthewidthofthemicrofluidicchannel,thenasingle
poreshouldbeisolatedwhenthepatternedmembraneissealedbetweentwocrossed
PDMSchannels;Figure10depictshowsuchadevicewouldlook.Itwasdeterminedthat
SU-8couldnotbeusedfor
thepurposeofwritingthe
array,aspolycarbonateis
.,/ PMMA solublein theSU-8developer
- nmmm___m n n n -m_m - - nm u --_nn m - n_-mh-
glass
solution.However,workwith
Figure10.SchematicofPCTE poreisolatedbyEBL patterned
PMMA. Thediameterofthepore,dbis 100run,andthe
diameteroftheopening,d2,isapproximately560nm.
PMMA is ongoing.
D. ProducingMolds in Polydimethylsiloxane
ArtificialporesproducedusingPDMSsoftlithographyareadvantageousbecause
individualporescanbeproducedquickly,reproduciblyandinexpensivelyfromasingle
master.PDMSporesalsooffertheadditionalbenefitofbeingeasilyintegratedwithother
13Kuo,T.-C.,Cannon,D.M.Jr.,Chen,Y., Tulock,J.1.,Shannon,M.A.,Sweedler,J.V., andBohn,P.W.;
Anal. Chern.2003,75,1861-1867.
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microfluidicstructures.UsingthestandardformulationofPDMS Sylgard184it is
possibletoobtainaresolutionofapproximately150nm,butotherformulationscanbe
usedtoproducestructuresa smallas80nm.Resistivepulsesensorshavebeenmade
usingSU-8andpolystyrenemasterstomoldPDMS.TheseearlierstudieshaveusedEBL
topatternanoscalestructuresinpolystyrene,andthenusedstandardphotolithographyto
addmicron-scaleconnectionswithSU-8.6,7TheSU-8EBL workdiscussedin thispaper
makesit likelythatanentiremastercouldbefabricatedin oneEBL stepusingSU-8
resist.
SU-8 structuresproducedas
discussedin SectionB havebeenusedto
moldPDMS.Figure11showsanoptical
micrographofPDMS moldedfromthe
. ,
SU-8featuresshowninFigure6.PDMS
structureswill alsobeexaminedusing
..
51-1m
scanningelectronmicroscopyand Figure11.OpticalmicrographofPDMS moldedfromSU-8structures.Thesamestructureseenin
Figure6(c)and(d)wasusedtomoldthisfeature.
possiblyatomicforcemicroscopyto
determinetheirdepthmoreaccurately.Futureworkwill includefabricationof
reproduciblechannelswithnanoscaledimensionsandintegrationofthesechannelsinto
deviceswithmicrofluidicinterconnectsforuseinseparationsandresistivepulsesensing.
IV. ConclusionsandFutureWork
Effectiveprocessconditions,includingexposuredose,developmenttimeand
developerstrength,andetchtimehavebeendeterminedforEBL inPMMA. SU-8
featureshavebeensuccessfullypolymerizedthroughetchedpatternsproducedfrom
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lithographyin PMMA. Futureworkwill includeoptimizingtheSU-8UV exposuredose
inordertoproducegrayscalefeatures.DirectwritingofSU-8byEBL hasbeen
achieved,andappropriatedosesforthedesiredpatternshavebeendetermined.
Possibilitiesforcontinuingworkincludefabricationofgrayscalestructuresbasedon
exposuredose,investigationfthetransmissionpropertiesofSU-8features,andfurther
processingofpillarfeaturesasanalternativetonanospherelithography.Additionally,
SU-8structuresproducedbyUV-exposurethroughchromium askshavebeenusedto
moldPDMS.Thenextstepistodetermineoptimumconditionsformolding
nanochannelsinPDMSandsubsequentlyoaddmicrofluidicconnectionstothe
nanochannels.IsolationofasinglePCTEmembraneporeusingEBL ofSU-8todefine
anarrayofholesonthemembranewasunsuccessful,butworkusingPMMA is in
progress.
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